Increase of sodium channels in demyelinated lesions of multiple sclerosis.
Redistribution of sodium channels along demyelinated pathways in multiple sclerosis (MS) could be an important event in restoring conduction prior to other reparative mechanisms such as remyelination. Sodium channels in human multiple sclerosis lesions were identified by quantitative light microscopic autoradiography using tritiated saxitoxin (STX), a highly specific sodium channel ligand. Demyelinated areas in various central nervous system regions containing denuded but vital axons exhibited a high increase of STX-binding sites by up to a factor of 4 as compared to normal human white matter. This important finding could explain aspects of fast clinical remissions and 'silent' MS lesions on functional and morphological properties. Demyelinated axons may functionally reorganize their membranes and adapt properties similar to those of slow conducting unmyelinated nerve fibres which have a higher amount and a more diffuse distribution of STX binding sites. This report is the first description of an altered distribution of voltage-sensitive sodium channels in human multiple sclerosis lesions.